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DETAILED ACTION 

1 . This action is in response to the papers filed February 20, 2002. Currently, 
claims 21 . 28-45 are pending. All arguments have been thoroughly reviewed but are 
deemed non-persuasive for the reasons which follow. 

2. A request for continued examination under 37 CFR 1 .1 14, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 
Febmary 20, 2002 has been entered. 

3. Any objections and rejections not reiterated below are hereby withdrawn . 

Claim Rejections ■ 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making aSL it. in such full, clear, concise, and exact terms as to enable any person skilled in the 
art Zhich ifpe^ins. or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 21 , 33, 34, 38, 42 are rejected under 35 U.S.C. 112. first paragraph, 
because the specification, while being enabling for a method for identifying the 
presence of cancerous cells in a human sample using primers which hybridize within 
exon 8, does not reasonably provide enablement for primers which hybridize within 
exon 8 or downstream of exon 8. The specification does not enable any person skilled 
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in the art to which it pertains, or with which it is most nearly connected, to use the 
invention commensurate in scope with these claims. 

The claims have been amended to broaden the scope of the claims to 
encompass embodiments set forth by the specification as unpredictable, namely using 
primers which hybridize outside of exon 8. 

The specification teaches "the methods of the invention involve amplifying a 
target hTERT mRNA sequence using a pair of primers in which one primer hybridizes to 
a sequence within exon 8, which is a subregion of the beta region, and the other primer 
hybridizes to a sequence outside the beta region, preferably within exon 6, upstream of 
the beta region, and quantitatively detection the formation of amplification products. 
Such a primer pair has the property that the amplified mRNA corresponds to primarily 
mRNA that encodes an active hTERT protein." (page 3, lines 20-25). "As seen in lanes 
6-9, an estimate of telomerase activity based on a quantitation of hTERT mRNA 
expression would be inaccurate because only a fraction of the mRNA in the sample 
encodes an active hTERT protein" (page 23. lines 11-13). "This unpredictability can be 
eliminated by selectively amplifying only hTERT mRNA that encodes an active hTERT 
protein, as described in the following example" (page 23, lines 20-23). "This uniformity 
provided by the primers of the invention results in more consistent and accurate 
quantitative estimates when used in the quantitative methods described in the following 
examples" (page 25, lines 20-23). 

Thus, the skilled artisan would not be able to use the invention as broadly as 
claimed based upon applicant's own teachings that primers outside exon 8 lead to 
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unpredictable results. The skilled artisan would be required to determine and invent a 
new method which would allow him to obtain predictable results using primers which the 
specification teaches are unpredictable. Therefore, using primers wherein at least one 
of the primers is not within exon 8 is unpredictable. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 21 , 33, 34, 38, 42. are rejected under 35 U.S.C. 112, second paragraph, 
as failing to set forth the subject matter which applicant(s) regard as their invention. 
Evidence that claims 21 , 33. 34, 38, 42 fail(s) to correspond in scope with that which 
applicant(s) regard as the invention can be found in Paper No. 6 filed December 21 , 
2000. In that paper, applicant has stated "One of the critical aspect of the methods is 
the use of a primer that hybridizes within exon 8. which is a particular sub-region within 
the beta region" (page 10). and this statement indicates that the invention is different 
from what is defined in the claim(s) because the claims are not limited to the "critical 
aspect of the method". Furthermore, in Papter No. 9, filed June 15, 2001, page 14, 
applicant's have provided a comparison between Hisatomi and the instant invention to 
illustrate that a critical aspect of the invention is the position of the primers such that 
they are capable of selectively amplifying hTERT mRNA containing the beta region. 
The specification additionally provides that primers outside these regions lead to 
unpredictable results (see Enablement rejection above). 
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6. Claims 21 , 28-45 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

A) Claims 21 , 28-45 are indefinite over the recitation of "a first primer capable of 
hybridizing" because capability is a latent characteristic and the claims do not set forth 
the criteria by which to detemiine capability. That is, it is not clear whether the recited 
primers have the potential to hybridize within exon 8 or downstream of exon 8 or do in 
fact hybridize to the region. Amendment of the claim to read, for example, "which 
hybridizes within (region X)" would obviate this rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
puS^in this or a foreign country, before the invention thereof by the applicant for a patent. 

7. Claim 21. 28, 35 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Nakamura-2 (Molecular Carcinogenesis, Vol 26, pages 312-320, 1999). 

Nakamura-2 teaches that telomerase activity was examined quantitatively in 
gartrointestinal tissues by using the hybridization protection assay combined with the 
telomeric repeat amplification protocol (TRAP) to assess the diagnostic utility of 
measuring telomerase activity to determine the relationship between telomerase activity 
and human telomerase reverse transcriptase (hTERT expression) (abstract). The 
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methods of Nakamura for measuring expression by RT-PCR used primers in exon 5/6 
and in exon 10, namely primers TERT/U1513 and TERT/L1982 (page 314, col 1). 
Nakamura teaches that "the different in hTERT expression levels between cancerous 
and noncancerous tissues was less the mean expression level was higher in cancerous 
tissues than in noncancerous tissues" (pg 317, col. 1). Thus, Nakamura necessarily 
has quantified the hTERT levels. Moreover, using the hTERT expression levels and the 
plots of Figure 4, the telomerase activity may be quantitated. Finally, as provided in 
Figure 4, cancerous cells may be identified by their hTERT activity. Nakamura also 
teaches that more than "twice higher hTERT expression in tumor than in non-tumor 
samples from the same patient was observed (pg 319-320). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be p^^^^^^^^ and 
the orior art are such that the subject matter as a whole would have been obvious at the time the 
tlSnllrn^eto l person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 21, 31, 35-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cech et al. (US Pat. 6,166,178, December 2000) in view of Kilian et al (Human 
Molecular Genetics. Vol. 6, No. 12. pg. 201 1-2019. 1997). 

This rejection is directed to the broad claims which require primers within exon 8 



and upsteam of exon 8. 
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Cech et al. (herein referred to as Cech) teaches a wide variety of assays for 
hTERT. Cech teaches that hTERT gene products are usually elevated in immortal 
human cells relative to most normal cells (col 98, lines 3-4). Cech teaches that 
diagnostic methods of the method entail determining whether a human TRT gene 
product is present in a biological sample from a patient (col 98, linces 24-26). The 
abundance of hTRT gene product in a biological sample from a patient is determine and 
compared to the abundance in a control sample such as normal cells or tissues (col 98. 
lines 28-30). Quantities of hTRT gene produce may be measured. Cech teaches that 
measuring hTRT gene products in two or more different samples, will be useful to have 
a common basis of comparison for the two samples (col 104, lines 29-32). Cech 
teaches preparing nucleic acids for amplification based assays such that all or part of an 
hTRT gene is amplified (col 106, lines 44-45). Cech teaches that a wide variety of 
primers and probes for detecting hTRT genes are provided and characterizes the 
general structure of primers to be about 14-25 bases in length (col 106). Cech teaches 
that one of ordinary skill having reviewed the present disclosure will be able using 
routine methods select primers that amplify all or any portion of the hTRT gene (col 
107). Col 5-6 also detail numerous methods for comparison of expression levels and 
diagnosis of cancer based upon a greater quantity of hTRT compared to normal 
samples (see especially col 6, lines 30-40). Cech teaches kits comprising primers (col. 
119). 

It is not clear whether Cech teaches a primer within exon 8 and upstream of exon 

8. 
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However Kilian et al. (herein referred to as Kilian) teaches the beta deletion in the 
hTCS1 gene (also referred to as hTERT, see specification pg. 1 ). Kilian teaches that the 
beta-exon deletion encode truncated proteins. Kilian teaches regions surrounding the 
beta-exon deletion region (see Figure 5). Kilian teaches numerous oligonucleotide 
primers which include HT2356R. HT2356R is located within exon 8 and overlaps the 
last 7 nucleotides of SEQ ID NO: 4. Kilian teaches that hTCSI is differentially 
expressed in normal and tumor tissues. As seen in Figure 4, TR-PCR was carried out 
on RNA with primer combinations including HT2356R. Kilian teaches southern and 
Northern analysis using P-labeled probes, RT-PCR analysis using electrophoresis in a 
agarose gel and probing with a radiolabeled oligonucleotide (pg 2017. col. 2). Finally, 
Kilian teaches that the beta-exon deletion encodes a truncated protein. 

Therefore, it would have been prinBa facie obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the teachings of Cech with the 
primers of Kilian for detecting expression levels of hTERT. The skilled artisan would 
have been motivated to have performed the method of Cech using the primers taught 
by Kilian because Kilian illustrates the primers amplify hTERT allow detection of hTRT. 
Cech would have quantitated the mRNA obtained in the method of Kilian for the 
expected benefit of quantifying the amount of mRNA present such that a value of 
hTERT mRNA may be determined. Quantification of mRNA after separation on gels, at 
the time the invention was made, was a well known method which provided information 
regarding transcriptional activity of the mRNA and may be used to study the expression 
of one gene relative to another gene. The ordinary artisan would have realized based 



m 
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upon the teachings of Kilian that hTERT is differentially expressed in normal and tumor 
tissue, that expression levels of hTERT may be used to identify cancerous cells (page 
2014, col 1, Figure 2). Therefore, determining the presence of cancerous cells using 
the methods of Cech with the primers of Kilian would have been provided an accurate 
means of determining the expression level of hTERT. 

9. Claims 28-30, 32, 35-37 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Cech et al. (US Pat. 6,166,178, December 2000) in view of Kilian et 
al (Human Molecular Genetics. Vol. 6, No. 12, pg. 201 1-2019, 1997) in view of 
Nakamura et al (Genbank Accession Number AF01 5950, August 1997). 

This rejection is directed to methods using primers of specific sequences and 
regions. 

Cech et al. (herein referred to as Cech) teaches a wide variety of assays for 
hTERT. Cech teaches that hTERT gene products are usually elevated in immortal 
human cells relative to most normal cells (col 98, lines 3-4). Cech teaches that 
diagnostic methods of the method entail determining whether a human TRT gene 
product is present in a biological sample from a patient (col 98. linces 24-26). The 
abundance of hTRT gene product in a biological sample from a patient is determine and 
compared to the abundance in a control sample such as normal cells or tissues (col 98, 
lines 28-30). Quantities of hTRT gene produce may be measured. Cech teaches that 
measuring hTRT gene products in two or more different samples, will be useful to have 
a common basis of comparison for the two samples (col 104, lines 29-32). Cech 
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teaches preparing nucleic acids for amplification based assays such that all or part of an 
hTRT gene is amplified (col 106. lines 44-45). Cech teaches that a wide variety of 
primers and probes for detecting hTRT genes are provided and characterizes the 
general structure of primers to be about 14-25 bases in length (col 106). Cech teaches 
that one of ordinary skill having reviewed the present disclosure will be able using 
routine methods select primers that amplify all or any portion of the hTRT gene (col 
107). Col 5-6 also detail numerous methods for comparison of expression levels and 
diagnosis of cancer based upon a greater quantity of hTRT compared to normal 
samples (see especially col 6, lines 30-40). Cech teaches kits comprising primers (col. 
119). 

Kilian et al. (herein referred to as Kilian) teaches the beta deletion in the hTCSI 
gene (also referred to as hTERT, see specification pg. 1). Kilian teaches that the beta- 
exon deletion encode truncated proteins. Kilian teaches regions surrounding the beta- 
exon deletion region (see Figure 5). Kilian teaches numerous oligonucleotide primers 
which include HT2356R. HT2356R is located within exon 8 and overlaps the last 7 
nucleotides of SEQ ID NO: 4. Kilian teaches that hTCSI is differentially expressed in 
normal and tumor tissues. As seen in Figure 4, TR-PCR was carried out on RNA with 
primer combinations including HT2356R. Kilian teaches southem and Northern 
analysis using P-labeled probes. RT-PCR analysis using electrophoresis in a agarose 
gel and probing with a radiolabeled oligonucleotide (pg 2017. col. 2). Finally. Kilian 
teaches that the beta-exon deletion encodes a truncated protein. 
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While Kilian teaches a primer which is located in exon 8 and overlaps the last 7 
nucleotides of SEQ ID NO: 4. neither Cech nor Kilian specifically teach the primers and 

probes of the instant case. 

Nakamura however teaches the entire sequence of the hTERT gene. 
Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the teachings of Cech with the 
primers of Kilian for detecting expression levels of hTERT. The skilled artisan would 
have been motivated to have performed the method of Cech using the primers taught 
by Kilian because Kilian illustrates the primers allow amplification of hTERT. Cech 
would have quantitated the mRNA obtained in the method of Kilian for the expected 
benefit of quantifying the amount of mRNA present such that a value of hTERT mRNA 
may be determined. Quantification of mRNA after separation on gels, at the time the 
invention was made, was a well known method which provided information regarding 
transcriptional activity of the mRNA and may be used to study the expression of one 
gene relative to another gene. The ordinary artisan would have realized based upon 
the teachings of Kilian that hTERT is differentially expressed in normal and tumor 
tissue, that expression levels of hTERT may be used to identify cancerous cells (page 
2014, col 1 . Figure 2). Therefore, determining the presence of cancerous cells using 
the methods of Cech with the primers of Kilian would have been provided an accurate 
means of determining the expression level of hTERT. 

Moreover, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the primers of Kilan for 
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detection of hTERT mRNA since the entire hTERT sequence was taught and 

characterized by Nakamura. Additionally, In the recent court decision In Re Deuel 34 

USPQ 2d 1210 (Fed. Cir. 1995), the court determined that the existence of a general 

method of identifying a specific DNA does not make the specific DNA obvious. 

Regarding structural or functional homologues, however, the court stated 

"Normally a prima facie case of obviousness is based upon structural similarity, 
i e an established structural relationship between a prior art compound and the 
claimed compound. Structural relationships may provide the requisite niotivation 
or suggestion to modify known compounds to obtain new compounds. For 
example, a prior art compound may suggest Its homologues because 
homologues often have similar properties and therefore chemists of ordinary skill 
would ordinarily contemplate making them to try to obtain compounds with 
improved properties." 

Since the claimed primers simply represent functional equivalents of the full 
length disclosed hTERT sequence concerning which a biochemist of ordinary skill would 
attempt to obtain alternate compounds with improved properties, the claimed primers 
and probes are prima facie obvious over the cited reference in the absence of 
secondary considerations. Designing primers and probes which are equivalents to 
those taught in the art Is routine experimentation. The ordinary artisan would have been 
motivated to have designed probes and primers based upon the sequence of Nakurma 
which were functional equivalents to those provided by Kllian. Given the primers taught 
in the art, namely HT2026F and HT2356R of Kilian, the ordinary artisan would have 
been motivated to have modified the primers of Kilian to obtain functional equivalents. 
The art provides the sequence of the entire hTERT gene which allows the ordinary 
artisan to obtain equivalent primers. With regard to structural similarity, the primers of 
Kilian and the primers of the instant invention are both positioned region suggested by 
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applicant as ideal, namely in the B-deletion. specifically exon 8, and upstream of the B- 
deletion. Thus, the primers have the same function to amplify the hTERT gene, in the 
same region, such that the primers would be expected to amplify only nucleic acids 
which lacked the deletion of exon 7 and 8. the B-deletion. One of ordinary skill in the art 
would have had a reasonable expectation of success of obtaining equivalent primers to 
those of Kilian i.e., the sequence for the complete gene was known, desire to select 
primers in this region is taught by Kilian, parameters which effect primer annealing and 
specificity of amplification were well known in the art. It is routine experimentation to 
obtain additional primers having the same functional properties as the primers claimed. 

For the convenience and clarity of the issue, the following diagram has been 
provided to illustrate the positioning of the primers of Kilian and the instant application. 




2161 nrr mmmm^smmm aQiQQaiQiQ^cQijii^^^^^'^y^^^''^^-'-^^^ — 
2221 ggacaggctcacggaggtcatcgccagcatcatcaaaccccagaacacgtactgcgtgcg 
2281 tcggtatgccgtggtccagaaggccgcccatqqqcacqtccqcaaggccttcaagagcca 
2341 cgtctctaccttgacagacctccagccgtacatgcgacagttcgtggctcacctgcagga 
2401 narnaocccacta aaqqatgccgtcgtcatc gagcagagctcctccctgaatgaggccag 

2461 cagtggccHMHHHI^Bs^^^^^^^^^^^^^^^^^^^^^ 

2521 caagtcctacgtccagtgccaggggatcccgcagggctccatcctctccacgctgctctg 

2581 cagcctgtgctacggcgacatggagaacaagctgtttgcggggattcggcgggacgggct 
2641 gctcctgcgtttggtggatgatttcttgttggtgacacctcacctcacccacgcgaaaac 

The primers highlighted are the primers taught in the art, namely Kilian Primer HT2026F 
and HT2356R. The primers underlined are the primers taught in the instant 
specification, namely SEQ ID NO: 2, 4 and 5. It is clear that both the specification and 
the art teach a primer pair which contains one primer within exon 8, within the B- 
deletion, and the second primer upstream of exon 7. outside of the B-deletion. Absent 
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factual evidence that the instant primers have unexpected benefits or properties such 
that they would not be equivalents to those provided in the art, the claimed primers are 
merely functional equivalents of the primers provided in the art for amplifying the hTERT 
gene. 

10. Claims 21, 28-32, 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kilian et al (Human Molecular Genetics, Vol. 6, No. 12, pg. 201 1- 
2019, 1997) in view of Hisatomi et al. (International J. of Oncology, Vol 14, pg 727-732, 
1 999) further in view of Nakamura et al (Genbank Accession Number AF01 5950, 
August 1997). 

Kilian et al. (herein referred to as Kilian) teaches the beta deletion in the hTCSI 
gene (also referred to as hTERT, see specification pg. 1 ). Kilian teaches that the beta- 
exon deletion encode truncated proteins. Kilian teaches regions surrounding the beta- 
exon deletion region (see Figure 5). Kilian teaches numerous oligonucleotide primers 
which include HT2356R. HT2356R is located within exon 8 and overlaps the last 7 
nucleotides of SEQ ID NO: 4. Kilian teaches that hTCSI is differentially expressed in 
normal and tumor tissues. As seen in Figure 4, TR-PCR was carried out on RNA with 
primer combinations including HT2356R. Kilian teaches southern and Northem 
analysis using P-labeled probes. RT-PCR analysis using electrophoresis in a agarose 
gel and probing with a radiolabeled oligonucleotide (pg 2017, col. 2). Finally, Kilian 
teaches that the beta-exon deletion encodes a truncated protein. 
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While Kilian teaches probing with radiolabeled probes and studying of expression 
levels, it is not apparent that Kilian explicitly teaches quantifying the PGR product 
obtained. 

However, Hisatomi et al. (herein referred to as Hisatomi) teaches that levels of 
hTERT mRNA was investigated with regard to tumor tissue and non-cancerous tissues. 
The difference of hTERT mRNA level was highly significant between the tumor tissue 
and the non-cancerous liver tissue (abstract). Moreover, a strong correlation between 
the levels of hTERT mRNA and that of telomerase activity in HCC was observed 
(abstract). HTERT mRNA was amplifies using primers, a real-time PGR system 
provided the essential information to quantify the initial target copy number (pg 728. col. 
1-2). The levels of hTERT mRNA were provided (pg 728, col. 2) and significance was 
shown. As seen in Figure 2. quantification of hTERT mRNA was plotted relative to the 
tumor or non-tumor status of the tissue (limitations of Glaim 1 . 21 ). A cutoff was 
provided at 1 .16 such that hTERT above this "threshold" were at risk for being 
cancerous. As seen in Figure 4, a correlation between the quantification of hTERT 

mRNA and telomerase activity is provided such that telomerase activity may be 

assessed from the mRNA of hTERT (limitations of Glaim 8). 

While Kilian teaches a primer which is located in exon 8 and overlaps the last 7 

nucleotides of SEQ ID NO: 4. neither Hisatomi nor Kilian specifically teach the primers 

and probes of the instant case. 

Nakamura however teaches the entire sequence of the hTERT gene. 
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Therefore, it would have been prima facie obvious to one of ordinary skill in the 

art at the time the invention was made to have modified the primers of Kilan for 

detection of hTERT mRNA since the entire hTERT sequence was taught and 

characterized by Nakamura. Additionally, in the recent court decision In Re Deuel 34 

USPQ 2d 1210 (Fed. Cir. 1995), the court determined that the existence of a general 

method of identifying a specific DNA does not make the specific DNA obvious. 

Regarding structural or functional homologues, however, the court stated 

"Normally, a prima facie case of obviousness is based upon structural similarity, 
i e an established structural relationship between a prior art compound and the 
claimed compound. Structural relationships may provide the requisite nnotivation 
or suggestion to modify known compounds to obtain new compounds. For 
example, a prior art compound may suggest its homologues because 
homologues often have similar properties and therefore chemists of ordinary skill 
would ordinarily contemplate making them to try to obtain compounds with 
improved properties." 

Since the claimed primers simply represent functional equivalents of the full 
length disclosed hTERT sequence concerning which a biochemist of ordinary skill would 
attempt to obtain alternate compounds with improved properties, the claimed primers 
and probes are prima facie obvious over the cited reference in the absence of 
secondary considerations. Designing primers and probes which are equivalents to 
those taught in the art is routine experimentation. The ordinary artisan would have been 
motivated to have designed probes and primers based upon the sequence of Nakurma 
which were functional equivalents to those provided by Kilian. Given the primers taught 
in the art, namely HT2026F and HT2356R of Kilian, the ordinary artisan would have 
been motivated to have modified the primers of Kilian to obtain functional equivalents. 
The art provides the sequence of the entire hTERT gene which allows the ordinary 
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artisan to obtain equivalent primers. With regard to structural similarity, the primers of 
Kilian and the primers of the instant invention are both positioned region suggested by 
applicant as ideal, namely in the B-deletion, specifically exon 8, and upstream of the B- 
deletion. Thus, the primers have the same function to amplify the hTERT gene, in the 
same region, such that the primers would be expected to amplify only nucleic acids 
which lacked the deletion of exon 7 and 8, the B-deletion. One of ordinary skill in the art 
would have had a reasonable expectation of success of obtaining equivalent primers to 
those of Kilian i.e., the sequence for the complete gene was known, desire to select 
primers in this region is taught by Kilian. parameters which effect primer annealing and 
specificity of amplification were well known in the art. It is routine experimentation to 
obtain additional primers having the same functional properties as the primers claimed. 

For the convenience and clarity of the issue, the following diagram has been 
provided to illustrate the positioning of the primers of Kilian and the instant application. 

^1^6: ^^^^^^^^^^^ 

2341 cgtdctLtt^^^^^^ 

oAninLr.nr. r.r.actaaQaaatqccgtcgtcatc gagcagagctcctccctgaatgaggccag 
246 caaLccBHiii^ 

252 Sagtcctac™ , 
2581 cagcctgtgctacggcgacatggagaacaagctgtttgcggggattcggcgggacgggct 

2641 gctcctgcgtttggtggatgatttcttgttggtgacacctcacctcacccacgcgaaaac 
The primers highlighted are the primers taught in the art. namely Kilian Primer HT2026F 
and HT2356R. The primers underlined are the primers taught in the instant 
specification, namely SEQ ID NO: 2, 4 and 5. It is clear that both the specification and 
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the art teach a primer pair which contains one primer within exon 8, within the B- 
deletion. and the second primer upstream of exon 7, outside of the B-deletion. Absent 
factual evidence that the instant primers have unexpected benefits or properties such 
that they would not be equivalents to those provided in the art. the claimed primers are 
merely functional equivalents of the primers provided in the art for amplifying the hTERT 
gene. 

Moreover, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the method of Kilian which 
detects mRNA of hTCS1 with the method of Hisatomi which specifically quantifies the 
RNA expression level in log copies/ug total RNA. The skilled artisan would have been 
motivated to have quantitated the mRNA obtained in the method of Kilian for the 
expected benefit of quantifying the amount of mRNA present for utilization in expression 
level comparison as taught by Hisatomi. The skilled artisan would have been motivated 
to have quantitated the results from Kilian for analysis as provided by Hisatomi. 
Hisatomi teaches using the expression levels for comparing expression in cancerous 
versus normal cells such that data may be obtained for diagnostics such that if hTERT 
level is greater than the "threshold" the cells were considered cancerous. Hisatomi 
illustrates the importance of obtaining a numerical quantity for the amount of hTERT 
mRNA present in a sample. 

1 1 . Claims 21 . 28-32, 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kilian et al (Human Molecular Genetics, Vol. 6, No. 12, pg. 201 1- 
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2019, 1997) in view of Meyerson et al. (Cell. Vol 90, pg 785-795. August 1997) further 
in view of Nakamura et al (Genbank Accession Number AF01 5950. August 1997). 

Kilian et al. (herein referred to as Kilian) teaches the beta deletion in the hTCSI 
gene (also referred to as hTERT. see specification pg. 1). Kilian teaches that the beta- 
exon deletion encode truncated proteins. Kilian teaches regions surrounding the beta- 
exon deletion region (see Figure 5). Kilian teaches numerous oligonucleotide primers 
which include HT2356R. HT2356R is located within exon 8 and overlaps the last 7 
nucleotides of SEQ ID NO: 4. Kilian teaches that hTCSI is differentially expressed in 
normal and tumor tissues. As seen in Figure 4, TR-PCR was carried out on RNA with 
primer combinations including HT2356R. Kilian teaches southern and Northern 
analysis using P-labeled probes, RT-PCR analysis using electrophoresis in a agarose 
gel and probing with a radiolabeled oligonucleotide (pg 2017, col. 2). Finally. Kilian 
teaches that the beta-exon deletion encodes a truncated protein. 

While Kilian teaches probing with radiolabeled probes and studying of expression 
levels, it is not apparent that Kilian explicitly teaches quantifying the PCR product 
obtained. Kilian also does not teach identifying the presence of cancerous cells by 
hTERT quantitiy. 

However, Meyerson teaches hEST2 (hTERT) is expressed at high levels in 
primary tumors, cancer cell lines, and telomerase-positive tissues, but is undetectalbe in 
telomerase negative cell lines (abstract). Meyerson teaches that activation of 
telomerase also appears to be a major step in the progression of human cancers (pg 
786. col. 1). Meyerson teaches that "we analyzed the expression levels of hEST2 
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mRNA in various cell types, using both RNA Northern hybridizations and Rnase 
protection assays to do so" (pg 789, col. 2). Thus. Meyerson necessarily has 
quantitated the mRNA of hEST2 since an expression level was obtained. Moreover as 
seen in Figure 4. hEST2 mRNA was strongly expressed in a variety of cancer cell lines 
(pg 790, col. 1). 

While Kilian teaches a primer which is located in exon 8 and overlaps the last 7 
nucleotides of SEQ ID NO: 4, neither Myerson nor Kilian specifically teach the primers 

and probes of the instant case. 

Nakamura however teaches the entire sequence of the hTERT gene. 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 

art at the time the invention was made to have modified the primers of Kilan for 

detection of hTERT mRNA since the entire hTERT sequence was taught and 

characterized by Nakamura. Additionally, in the recent court decision In Re Deuel 34 

USPQ 2d 1210 (Fed. Cir. 1995), the court determined that the existence of a general 

method of identifying a specific DNA does not make the specific DNA obvious. 

Regarding structural or functional homologues, however, the court stated 

"Normally, a prima facie case of obviousness is based upon structural similarity 
i e an es abHshed structural relationship between a pnor art compound and the 
dai'med comT^^^^^ Structural relationships may provide the requisite motivation 
or suggestion to modify known compounds to obtain new compounds. For 
example a prior art compound may suggest its homologues because 
homok^ues often have similar properties and therefore chemists of ordinary skill 
would ordinarily contemplate making them to try to obtain compounds with 
improved properties." 

Since the claimed primers simply represent functional equivalents of the full 
length disclosed hTERT sequence concerning which a biochemist of ordinary skill would 
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attempt to obtain altemate compounds with improved properties, the claimed primers 
and probes are prima facie obvious over the cited reference in the absence of 
secondary considerations. Designing primers and probes which are equivalents to 
those taught in the art is routine experimentation. The ordinary artisan would have been 
motivated to have designed probes and primers based upon the sequence of Nakurma 
which were functional equivalents to those provided by Kilian. Given the primers taught 
in the art. namely HT2026F and HT2356R of Kilian, the ordinary artisan would have 
been motivated to have modified the primers of Kilian to obtain functional equivalents. 
The art provides the sequence of the entire hTERT gene which allows the ordinary 
artisan to obtain equivalent primers. With regard to structural similarity, the primers of 
Kilian and the primers of the instant invention are both positioned region suggested by 
applicant as ideal, namely in the B-deletion, specifically exon 8, and upstream of the B- 
deletion. Thus, the primers have the same function to amplify the hTERT gene, in the 
same region, such that the primers would be expected to amplify only nucleic acids 
which lacked the deletion of exon 7 and 8, the B-deletion. One of ordinary skill in the art 
would have had a reasonable expectation of success of obtaining equivalent primers to 
those of Kilian i.e., the sequence for the complete gene was known, desire to select 
primers in this region is taught by Kilian. parameters which effect primer annealing and 
specificity of amplification were well known in the art. It is routine experimentation to 
obtain additional primers having the same functional properties as the primers claimed. 

For the convenience and clarity of the issue, the following diagram has been 
provided to illustrate the positioning of the primers of Kilian and the instant application. 
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2101 r.otaaacaata tccacagggcct ggcgcaccttcgtgctgcgtgtgcgggcccaggaccc 
2161 qcc^fflMiSlMiggtQgatgtgacgggcgcgtacgacaccatccccca 
2221 ggacaggctcacggaggtcatcgccagcatcatcaaaccccagaacacgtactgcgtgcg 
2281 tcggtatgccgtggtccagaaggccgcccatgqqcacqtccqcaaggccttcaagagcca 
2341 cgtctctaccttgacagacctccagccgtacatgcgacagttcgtggctcacctgcagga 

2521 caagtcctacgtccagtgccaggggatcccgcagggctccatcctctccacgctgctctg 
2581 cagcctgtgctacggcgacatggagaacaagctgtttgcggggattcggcgggacgggct 
2641 gctcctgcgtttggtggatgatttcttgttggtgacacctcacctcacccacgcgaaaac 

The primers highlighted are the primers taught in the art. namely Kilian Primer HT2026F 
and HT2356R. The primers underlined are the primers taught in the instant 
specification, namely SEQ ID NO: 2. 4 and 5. It is clear that both the specification and 
the art teach a primer pair which contains one primer within exon 8. within the B- 
deletion, and the second primer upstream of exon 7. outside of the B-deletion. Absent 
factual evidence that the instant primers have unexpected benefits or properties such 
that they would not be equivalents to those provided in the art. the claimed primers are 
merely functional equivalents of the primers provided in the art for amplifying the hTERT 
gene. 

Moreover, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the method of Kilian which 
detects mRNA of hTCSI with the method of Meyerson which quantifies the RNA 
expression level. The skilled artisan would have been motivated to have quantitated the 
mRNA obtained In the method of Kilian for the expected benefit of quantifying the 
amount of mRNA present for utilization in expression level comparison as taught by 
Meyerson. The skilled artisan would have been motivated to have quantitated the 
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results from Kilian for analysis as provided by Meyerson. Meyerson teaches using the 
expression levels for comparing expression in cancerous versus normal cells such that 
data may be obtained for diagnostics. 

12. Claims 38-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kilian et al (Human Molecular Genetics. Vol. 6, No. 12, pg. 201 1-2019. 1997) in view of 
Nakamura et al (Genbank Accession Number AF015950, August 1997) and in further 
view of Stratagene Catalog (1988). 

This rejection is directed to kit claims containing primer pairs. 
It is noted that these claims contain a preamble which recites an intended use, 
however, it is also noted that this use does not confer patentable weight on the product 
claims since the preamble does not materially change what Is present in the kit itself 
and thus represents an intended use of the kit (see MPEP 21 1 1 .02). Further, with 
regard to the limitation that the kits contain instructions for identifying cancerous cells, 
the inclusion of instructions is not considered to provide a patentable limitation on the 
claims because the instructions merely represent a statement of intended use in the 

form of instructions in a kit. 

Kilian et al. (herein referred to as Kilian) teaches the beta deletion in the hTCS1 
gene (also referred to as hTERT, see specification pg. 1 ). Kilian teaches that the beta- 
exon deletion encode truncated proteins. Kilian teaches regions surrounding the beta- 
exon deletion region (see Figure 5). Kilian teaches numerous oligonucleotide primers 
which include HT2356R. HT2356R is located within exon 8 and overlaps the last 7 
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nucleotides of SEQ ID NO: 4. Kilian teaches that hTCS1 is dWerentially expressed in 
normal and tumor tissues. As seen in Figure 4, TR-PCR was carried out on RNA with 
primer combinations Including HT2356R (limitations of Claim 3). Kilian teaches 
southern and Northern analysis using P-labeled probes, RT-PCR analysis using 
electrophoresis in a agarose gel and probing with a radiolabeled oligonucleotide (pg 
2017, col. 2). Finally, Kilian teaches that the beta-exon deletion encodes a truncated 
protein. 

While Kilian teaches a primer which is located in exon 8 and overlaps the last 7 
nucleotides of SEQ ID NO: 4, neither Hudkins nor Kilian specifically teach the primers 
and probes of the instant case in a kit. 

Nakamura however teaches the enfire sequence of the hTERT gene. 

Stratagene teaches gene characterization kits. 

Additionally, in the recent court decision In Re Deuel 34 USPQ 2d 1210 (Fed. 

Cir. 1995), the court determined that the existence of a general method of identifying a 

specific DNA does not make the specific DNA obvious. Regarding structural or 

functional homologues, however, the court stated 

"Normally a prima facie case of obviousness is based "PO"/^"^*"^^' ^''TilHto 
i e Tn estabHshed structural relafionship between a prior art compound and the 
cfalmed ctm^^^^^^^^ relationships may provide the requ.srte motivation 

0^ ugges^^^^^ modify known compounds to obtain riew compounds. For 
example, a prior art compound may suggest its homologues because 
hoSques often have similar properties and therefore chemists of ordinary skill 
woTd ordinarily contemplate making them to try to obtain compounds with 
improved properties." 

Since the claimed primers simply represent functional equivalents of the full 
length disclosed hTERT sequence concerning which a biochemist of ordinary skill would 
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attempt to obtain altemate compounds with improved properties, the claimed primers 
and probes are prima facie obvious over the cited reference in the absence of 
secondary considerations. Designing primers and probes which are equivalents to 
those taught in the art is routine experimentation. The ordinary artisan would have been 
motivated to have designed probes and primers based upon the sequence of Nakumia 
which were functional equivalents to those provided by Kilian. Given the primers taught 
in the art, namely HT2026F and HT2356R of Kilian, the ordinary artisan would have 
been motivated to have modified the primers of Kilian to obtain functional equivalents. 
The art provides the sequence of the entire hTERT gene which allows the ordinary 
artisan to obtain equivalent primers. With regard to structural similarity, the primers of 
Kilian and the primers of the instant invention are both positioned region suggested by 
applicant as ideal, namely in the B-deletion, specifically exon 8, and upstream of the B- 
deletion. Thus, the primers have the same function to amplify the hTERT gene, in the 
same region, such that the primers would be expected to amplify only nucleic acids 
which lacked the deletion of exon 7 and 8. the B-deletion. One of ordinary skill in the art 
would have had a reasonable expectation of success of obtaining equivalent primers to 
those of Kilian i.e.. the sequence for the complete gene was known, desire to select 
primers in this region is taught by Kilian. parameters which effect primer annealing and 
specificity of amplification were well known in the art. It is routine experimentation to 
obtain additional primers having the same functional properties as the primers claimed. 

For the convenience and clarity of the issue, the following diagram has been 
provided to illustrate the positioning of the primers of Kilian and the instant application. 
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2101 cctaaacaat atccacagggcct ggcgcaccttcgtgctgcgtgtgcgggcccaggaccc 
2161 qcdBMBl^fflMgQtggatgtgacgggcgcgtacgacaccatccccca 
2221 qgacaggctcacggaggtcatcgccagcatcatcaaaccccagaacacgtactgcgtgcg 
2281 tcggtatgccgtggtccagaaggccgcccatqqqcacqtccqcaaggccttcaagagcca 
2341 cgtctctaccttgacagacctccagccgtacatgcgacagttcgtggctcacctgcagga 
2401 narrannccact aaaqqatgccgtcgtcatc gagcagagctcctccctgaatgaggccag 
2461 cagtggccHHHHHHBitgccaccacgccgtgcgcatcagggg 
2521 caagtcctacgtccagtgccaggggatcccgcagggctccatcctctccacgctgctctg 
2581 cagcctgtgctacggcgacatggagaacaagctgtttgcggggattcggcgggacgggct 
2641 gctcctgcgtttggtggatgatttcttgttggtgacacctcacctcacccacgcgaaaac 

The primers highlighted are the primers taught in the art. namely Kilian Primer HT2026F 
and HT2356R. The primers underlined are the primers taught in the instant 
specification, namely SEQ ID NO: 2. 4 and 5. It is clear that both the specification and 
the art teach a primer pair which contains one primer within exon 8. within the B- 
deletion. and the second primer upstream of exon 7, outside of the B-deletion. Absent 
factual evidence that the instant primers have unexpected benefits or properties such 
that they would not be equivalents to those provided in the art. the claimed primers are 
merely functional equivalents of the primers provided in the art for amplifying the hTERT 
gene. 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the primers of Kilan for 
detection of hTERT mRNA since the entire hTERT sequence was taught and 
characterized by Nakamura and placed the primers and probes into a kit. The ordinary 
artisan would be motivated to have packaged the primers into a kit to reduce waste, 
save money, increase quality control and save time, as taught by Stratagene. 
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Conclusion 



13. No claims allowable. 

14 Any inquiry concerning this communication or earlier communications from the 
examine" should be directed to examiner Jeanine Goldberg whose telephone number is 
(7037So™T^^^^^^^ can normally be reached Monday-Friday from 8:00 a.m. 

*° ^'^°if^attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Gary Jones, can be reached on (703) 308-1 1 52. The fax number for this 

kU'Zi^'^^^^^^^^^ matters can be directed to the patent analyst. Chantae 
Dessau whose telephone number is (703)605-1237. 

AnTinquiry of a general nature should be directed to the Group receptionist 
whose telephone number is (703) 308-0196. 



Jeanine Goldberg 
March 20. 2002 
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